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ABSTRACT
AX J1845–0258 is a transient X-ray pulsar, with spin period of 6.97s, discovered with
the ASCA satellite in 1993. Its soft spectrum and the possible association with a supernova
remnant suggest that AX J1845–0258 might be a magnetar, but this has not been confirmed
yet. A possible counterpart one order of magnitude fainter, AX J184453–025640, has been
found in later X-ray observations, but no pulsations have been detected. In addition, some
other X-ray sources are compatible with the pulsar location, which is in a crowded region of
the Galactic plane. We have carried out a new investigation of all the X-ray sources in the
ASCA error region of AX J1845–0258, using archival data obtained with Chandra in 2007
and 2010, and with XMM-Newton in 2010. We set an upper limit of 6% on the pulsed fraction
of AX J184453–025640 and confirmed its rather hard spectrum (power law photon index of
1.2±0.3). In addition to the other two fainter sources already reported in the literature, we
found other X-ray sources positionally consistent with AX J1845–0258. Although many of
them are possibly foreground stars likely unrelated to the pulsar, at least another new source,
CXOU J184457.5–025823, could be a plausible counterpart of AX J1845–0258. It has a flux
of 6 × 10−14 erg cm−2 s−1 and a spectrum well fit by a power law with photon index ∼ 1.3
and NH ∼ 1022 cm−2.
Key words: stars: magnetars – stars: neutron – X-rays: stars – X-rays: binaries – magnetic
fields – infrared: stars – pulsars: individual: (AX J1845–0258)
1 INTRODUCTION
AX J1845–0258 is an X-ray pulsar, with spin period of 6.97s, dis-
covered in a periodicity search for the sources in the 1993 ASCA
archive (Torii et al. 1998; Gotthelf & Vasisht 1998). Further ASCA
observations in 1997 did not detect it, while a fainter source,
AX J184453–025640, positionally consistent with the pulsar, was
found in an ASCA observation of the Galactic Plane Survey carried
out in 1999. An association between the two sources, which would
imply a flux decrease of a factor ∼10, could not be confirmed be-
cause no pulsations were found in AX J184453–025640 (Vasisht
et al. 2000). AX J184453–025640 is located at the center of the
radio-shell supernova remnant (SNR) G29.6+0.1 (Gaensler et al.
1999). A source consistent in flux and position with AX J184453–
025640 was also seen with the BeppoSAX satellite in 2001 (Israel
et al. 2004).
Based on the value of its spin period, on the soft X-ray spec-
trum (a blackbody with temperature kT∼0.6 keV or a steep power
law with photon index Γ ∼5), and on the possible association with
a SNR (if indeed AX J184453–025640 and the pulsar are the same
? E-mail: pintore@iasf-milano.inaf.it
Table 1. Log of the XMM-Newton and Chandra observations.
Satellite Obs.ID. Observation date Exposure (ks)
Chandra 7578 2007-02-19 4.7
Chandra 7579 2007-04-22 5.0
Chandra 7580 2007-06-08 4.8
Chandra 7581 2007-08-04 5.2
Chandra 7582 2007-09-18 5.1
Chandra 7583 2007-11-05 5.2
Chandra 11801 2010-06-17 32
XMM-Newton 0602350101 2010-04-14 61
XMM-Newton 0602350201 2010-04-16 43
source), it was suggested that AX J1845–0258 could belong to the
class of anomalous X-ray pulsars. These sources, together with the
soft gamma-ray repeaters which show similar properties, are gen-
erally believed to be isolated neutron stars powered by strong mag-
netic fields, i.e. magnetars (see e.g. Mereghetti 2008).
Tam et al. (2006) analyzed 7 Chandra observations taken be-
tween June and August 2003, and found three X-ray sources in-
side the large (3′ radius) error box of AX J1845–0258 reported in
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Figure 1. Left: EPIC image in the 0.3–10 keV energy range, obtained by stacking the pn and MOS data of the two XMM-Newton observations. The largest
circle (3′ radius) is the error region of AX J1845–0258 reported by Gotthelf & Vasisht (1998), while the smaller one (2′ radius) is that reported by Torii et al.
(1998). Right: Stacking of all the 2007 and 2010 Chandra observations in the 0.3–10 keV energy range.
In both images, the small circles (18” for graphical purposes only) indicate the sources found in this work. A smoothing has been applied to both images for
display purposes.
Table 2. Summary of the X-ray sources detected in the XMM-Newton and Chandra observations.
Source Name. R.A. Dec. Bandb Rate (Chandra)c Rate (XMM/EPIC-pn)c Other informationd
A CXOU J184449.8–030015 18h44m49s.8 −3°00′15′′.4 S (7.1± 1.4)× 10−4 (4.2± 0.6)× 10−3 J = 14.30, K = 13.06; late type star
B CXOU J184451.1–025611 18h44m51s.1 −2°56′11′′.5 S (2.3± 0.7)× 10−4 – J = 8.96, K = 8.63; late type star
C CXOU J184452.8–025809 18h44m52s.8 −2°58′09′′.0 T (2.0± 0.7)× 10−4 – R1 = 17.97, I = 16.29; star(?)
D CXOU J184453.5–030000 18h44m53s.5 −3°00′00′′.8 T (6.6± 1.3)× 10−4 – J = 12.96, K = 11.63; late type star
E CXOU J184454.3–030033 18h44m54s.3 −3°00′33′′.3 T (4.3± 1.2)× 10−4 – J = 15.31, K = 14.31; late type star
F AX J184453–025640a 18h44m54s.7 −2°56′53′′.2 H (4.8± 0.3)× 10−3 (2.34± 0.09)× 10−2
G CXOU J184456.4–030104 18h44m56s.4 −3°01′04′′.6 S (4.0± 1.0)× 10−4 – J = 13.41, K = 13.07; star(?)
H CXOU J184457.5–025823 18h44m57s.5 −2°58′23′′.7 T (2.2± 0.2)× 10−3 (1.1± 0.1)× 10−2
I CXOU J184457.6–025854 18h44m57s.6 −2°58′54′′.6 S (7.3± 1.2)× 10−4 (1.9± 0.4)× 10−3 J = 10.27, K = 9.31; late type star
J CXOU J184501.5–025829 18h45m01s.5 −2°58′29′′.5 S (1.5± 0.6)× 10−4 –
K CXOU J184501.7–030108 18h45m01s.7 −3°01′08′′.2 T (3.9± 1.1)× 10−4 (3.1± 0.5)× 10−3 J = 14.75, K = 11.95; late type star
L CXOU J184503.8–025845 18h45m03s.8 −2°58′45′′.6 S (1.6± 0.6)× 10−4 – J = 13.01, K = 12.28; late type star
M CXOU J184505.3–030105 18h45m05s.3 −3°01′05′′.4 T (7.9± 1.5)× 10−4 (3.6± 0.7)× 10−3 J = 13.77, K = 13.08; late type star
N CXOU J184506.3–025614 18h45m06s.3 −2°56′14′′.6 T (3.7± 1.3)× 10−4 (2.0± 0.4)× 10−3 J = 15.29, K = 12.80; late type star
O CXOU J184507.2–025657a 18h45m07s.2 −2°56′57′′.4 S (6.4± 1.6)× 10−4 – J = 13.73, K = 12.71; late type star
P CXOU J184508.5–025852 18h45m08s.5 −2°58′52′′.0 T (5.1± 1.3)× 10−4 – J = 16.01, K = 11.72; late type star
Q CXOU J184509.7–025903 18h45m09s.7 −2°59′03′′.9 H – (1.8± 0.4)× 10−3
R CXOU J184509.8–025714a 18h45m09s.8 −2°57′14′′.1 H (8.5± 2.1)× 10−4 (1.2± 0.4)× 10−3
S CXOU J184510.6–025948 18h45m10s.6 −2°59′48′′.3 S (2.4± 0.8)× 10−4 – J = 15.79, K = 13.39; late type star
a Also reported in Tam et al. (2006).
b Detection band: T: 0.3–10 keV; S: 0.3–2 keV; H: 2–10 keV.
c Count rate in the given detection band.
d Magnitude in J and K infrared bands from the 2MASS catalogue, or R1 and I optical bands from the USNO B1 catalogue.
Gotthelf & Vasisht (1998), the brightest one coinciding with AX
J184453–025640. Its high absorption (NH > 1022 cm−2) was con-
sistent with that of the pulsar seen in 1993, but again no pulsations
could be detected. The other two Chandra sources were too faint
for a detailed spectral and timing analysis.
These results indicate that AX J1845–0258 might be a tran-
sient magnetar, which experienced an outburst shortly before the
1993 ASCA observation and subsequently faded to quiescence.
Similar behaviours are not unusual in magnetars (see, e.g. Rea &
Esposito 2011).
Here we present a new investigation of all the X-ray sources
in the sky region of AX J1845–0258, based on XMM-Newton and
Chandra archival data. These observations allowed us to carry out
a more detailed spectral and timing analysis of the sources already
© 2015 RAS, MNRAS 000, 1–7
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reported in the literature and to discover other possible counterparts
of AX J1845–0258.
2 OBSERVATIONS AND DATA REDUCTION
We used two XMM-Newton observations, with durations of 61 and
43 ks, carried out in April 2010 (see details in Table 1). The three
cameras of the EPIC instrument (one pn camera, Stru¨der et al.
2001) and two MOS cameras (Turner et al. 2001) were operated in
full-frame mode in both observations. The corresponding EPIC-pn
and MOS read-out time resolution is 0.073 and 2.6 s, respectively.
The data were reduced with SAS v. 14.0.0. We selected single-
and double-pixel events (PATTERN64) for the pn and single- and
multiple-pixel events for the MOS (PATTERN612). Time intervals
with high particle background were excluded from the analysis,
resulting in a net exposure time of ∼40 and ∼32 ks for the first
and the second observation, respectively. We excluded from this
work the 2003 XMM-Newton observation (Obs.ID: 0046540201)
because is affected by high particle background which limits the
net exposure time to a few ks.
The seven Chandra observations used in this work were per-
formed in 2007 and 2010, for a total exposure time of ∼60 ks (see
Table 1). They were made using the ACIS-S detector in full-frame
mode, yielding a time resolution of 3.241 s. We reduced the data
with the CIAO software v.4.7 and the CALDB v.4.6.9.
For XMM-Newton data, we extracted the source counts from
circular regions with radius 20′′ (except in a few cases mentioned
below) and the background counts from nearby source-free circular
regions with 40′′ radius. For Chandra data, we instead used circu-
lar regions with radius of 5′′ and 20′′ for source and background,
respectively. Spectral fits were carried out with XSPEC v.12.8.2 in
the energy range 0.3–10 keV. In the following, all the errors on the
spectral parameters are at the 90% c.l. . For the timing analysis,
the times of arrival of the counts were converted to the Solar Sys-
tem barycenter using the JPL planetary ephemerides DE405 and
the Chandra coordinates of the sources.
3 DATA ANALYSIS AND RESULTS
We first created a combined EPIC image in the energy range 0.3–10
keV by stacking the pn and MOS data of both observations (Fig. 1-
left). In addition to the three Chandra sources reported in Tam et al.
(2006) (labelled here as source F, O and R), the EPIC data reveal
the presence of 7 new sources inside (or slightly outside) the error
regions of AX J1845–0258. All of them are detected at > 3σ in
at least one of the considered energy ranges (0.3–10 keV, 0.3–2
keV, and 2–10 keV). The brightest of the new sources (H and I) are
positionally coincident with the region of diffuse X-ray emission
detected by Vasisht et al. (2000) in the ASCA-SIS data, which had
a spatial resolution insufficient to resolve them.
We created a combined image in the 0.3–10 keV energy range
by joining the data of the seven Chandra observations (Fig. 1-
right). This image shows all the sources detected by XMM-Newton
(except for source Q) plus 10 fainter ones. Note that the 2003 Chan-
dra observations covered with high sensitivity only a small fraction
of the pulsar error region; this explains why most of these sources
were not reported by Tam et al. (2006).
We also looked in the optical USNO B1.0 (Monet et al. 2003)
and infrared (IR) 2MASS (Skrutskie et al. 2006) catalogues for any
possible counterpart of all the detected sources. The coordinates,
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Figure 2. EPIC spectrum of AX J184453–025640 (source F). Top panel:
data and best-fit powerlaw model. Bottom panel: residuals in units of σ.
count rates and possible counterparts of the sources are listed in
Table 2.
3.1 AX J184453–025640 (Source F)
AX J184453–025640 is the brightest source presented in Tam et al.
(2006). For the spectral analysis of this source, we first consid-
ered the two XMM-Newton observations separately. By fitting si-
multaneously the pn and MOS spectra with simple models (power-
law, blackbody) we obtained acceptable fits and found no evidence
for time variations in the flux or spectral parameters. Therefore,
also considering the short time interval between the two observa-
tions, we joined them and extracted a single spectrum combining
pn+MOS data using the SAS tool EPICSPECCOMBINE. This al-
lowed us to collect a total of ∼2300 net counts in the 0.3–10 keV
energy band.
In the individual observations, both a power law (photon in-
dex Γ ∼ 1) and a blackbody (temperature in the range 2.1 − 2.4
keV) gave equally acceptable fits. However, the fit to the combined
spectrum rebinned with a minimum of 200 counts per bin favours
the power-law model (see Figure 2 and Table 3).
The source count rates measured in the single Chandra ob-
servations were consistent with a constant, indicating no signif-
icant flux variability. Hence, for the Chandra spectral analysis,
we created a stacked spectrum using all the observations and fit-
ted it with a powerlaw, fixing NH to the value found with XMM-
Newton. The resulting photon index (0.9± 0.5) and absorbed flux
((3.3±0.75)×10−13 erg cm−2 s−1, 2–10 keV) are consistent with
those found with XMM-Newton.
In order to search for pulsations in AX J184453–025640, we
used the EPIC pn and MOS source counts of the two observations.
We used only the counts with energy above 2 keV, where the the
signal to noise ratio is the highest. This yielded a total of about
1700 counts, of which ∼16% can be attributed to the background.
Using a Rayleigh test technique, we explored periods in the range
6.5–7.5 s, which accounts for a possible spin-up or spin-down of the
source of |P˙ | < 10−9 s s−1 from 1993 up to the present days. No
significant pulsations were detected and, by means of Montecarlo
simulations assuming a sinusoidal pulse profile, we could set a 3σ
c.l. upper limit of 6% on the source pulsed fraction (defined as the
amplitude of the sinusoid divided by its average value).
© 2015 RAS, MNRAS 000, 1–7
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Table 3. EPIC spectral results. Errors are at 90% for each parameter of interest.
Name Source Model NH Γ kTbb/kTapec Fluxa χ2/dof
(1022 cm−2) (keV) (10−13 erg cm2 s−1)
AX J184453–025640
F
POWERLAW 9.7+2−1.7 1.2± 0.3 – 3.1± 0.2 23.10/16 (0.11b)
BBODY 5.8+1.3−1.1 – 2.1
+0.3
−0.2 2.9± 0.2 27.12/16 (0.04b)
CXOU J184457.5–025823
H
POWERLAW 0.8+0.4−0.3 1.3± 0.3 – 0.57± 0.07 8.06/9
BBODY 0.14+0.16−0.12 – 1.2
+0.1
−0.1 0.45
+0.05
−0.06 8.95/9
CXOU J184457.6–025854
I
POWERLAW 0.72+0.32−0.65 4.8
+1.7
−3.8 – 0.041
+0.018
−0.012 17.24/11
BBODY 0.2+0.2−0.5 – 0.26
+0.12
−0.13 0.036
+0.009
−0.011 18.81/11
APEC 0.75+0.19−0.29 – 0.8± 0.2 0.042± 0.008 6.08/11
CXOU J184509.8–025714
R
POWERLAW
1.69c
0.9+1.5−0.1 – 0.22
+0.09
−0.08 1.14/2
BBODY – 1.5+1.0−0.4 0.18
+0.09
−0.06 1.04/2
a Absorbed flux in the 0.3–10 keV energy band.
b Null hypothesis probability.
c Fixed.
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Figure 4. EPIC spectrum of of source H-(left) and I-(right) stacking the spectra of the first and second XMM-Newton observations. Top panels: data and the
best-fit powerlaw (left) and APEC (right) models. Bottom panels: residuals in units of σ.
3.2 CXOU J184507.2–025657 (Source O)
This source was first reported by Tam et al. (2006), who noted its
positional coincidence with a near infrared object with magnitude
K=12.7 of the 2MASS catalogue. In XMM-Newton, we could not
study it in detail since it fell very close to the gap between CCDs
in the EPIC pn data. In the Chandra observations, the source is
detected only in the soft energy band (0.3–2 keV). This finding and
the association with a bright IR object suggest that this source is
most likely a late type star.
3.3 CXOU J184509.8–025714 (Source R)
This was the faintest of the three Chandra sources previously re-
ported by Tam et al. (2006). Due to its faintness we could perform
only a rough spectral analysis using the stacked EPIC spectrum of
the two XMM-Newton observations yielding about 180 spectral
net counts in the 0.3–10 keV energy band. The source is hard and
most of its photons are above 1.5 keV, making the estimates of the
absorption poorly constrained. Therefore, we fixed the absorption
at the value NH = 1.69 × 1022 cm−2, corresponding to the total
column density in the direction of the source (Dickey & Lockman
1990). We then fitted the spectrum with an absorbed powerlaw or
a blackbody model. We found statistically acceptable results with
both models (Table 3). Adopting the powerlaw model (Figure 3),
we estimated a source absorbed flux of (2.2 ± 0.9) × 10−14 erg
cm−2 s−1 in the energy range 0.3–10 keV. The spectrum of this
source appears harder than expected for a magnetar in quiescence.
3.4 CXOU J184457.5–025823 (Source H)
This source, reported here for the first time, is the second brightest
object inside the error box of AX J1845–0258, only a factor of∼2–
3 fainter than AX J184453–025640. To avoid contamination from
source I, we used an extraction radius of 15′′. Since no evidence
of variability was seen by comparing the spectra of the two XMM-
Newton observations, we summed the pn and MOS spectra of the
two observations, obtaining a total of 755 net counts in the 0.3–10
keV energy band.
The resulting spectrum, rebinned with a minimum of 100
counts per bin, was well fit by either a blackbody with kT =
1.2 ± 0.1 keV or by a power law with Γ = 1.3 ± 0.3 (Table 3),
© 2015 RAS, MNRAS 000, 1–7
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Figure 3. EPIC spectrum of source R stacking the spectra of the first and
second XMM-Newton observations. Top panel: data and the best-fit power-
law model. Bottom panel: residuals in units of σ.
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Figure 5. 2MASS K-band image (left) and DSS blue band (right) image of
the field around source H. The cross is the source position with an uncer-
tainty of 1′′.
while a thermal plasma model (APEC in XSPEC) gave a bad fit.
From the powerlaw best-fit (Fig. 4-left), we measured an absorbed
flux of (5.7±0.7)×10−14 erg cm−2 s−1, in the 0.3–10 keV energy
range.
Due to the limited counting statistics of the Chandra data, we
extracted a spectrum by summing the counts of all the observations
and fitted it with a power-law keeping the column density fixed
at the value NH = 8 × 1021 cm−2 derived with XMM-Newton.
This yielded a photon index Γ = 1.1± 0.8 and an absorbed flux of
(7.4±5)×10−14 erg cm−2 s−1 in the 0.3–10 keV range, implying
that the source remained quite stable between 2007 and 2010.
We carried out a search for pulsations in source H, with the
same procedure described above for AX J184453–025640 but, in
this case, using the counts in the 1–12 keV energy range. Again
no significant signals were found and we derived a 3σ c.l. upper
limit of 18% on the source pulsed fraction for periods in the range
6.5–7.5 s.
Finally, we remark that we could not associate any optical or
infrared counterpart to the source (see Figure 5).
3.5 CXOU J184457.6–025854 (Source I)
This source was too faint for a spectral analysis of the individual
XMM-Newton observations. We extracted, from a region of 15′′ ra-
dius, a total pn+MOS source spectrum by summing the two XMM-
Newton observations which gave us a total of 220 net counts in
the 0.3–10 keV energy band. The fits with either a powerlaw or a
blackbody were acceptable but left several residuals (χ2ν > 1.5),
while a good fit could be obtained with the APEC model (Figure 4-
right and Tab. 3). This gave a plasma temperature of 0.8 keV and
an absorbed 0.3–10 keV flux of (4.2±0.8)×10−15 erg cm−2 s−1.
This source was too faint for a spectral analysis with the Chandra
data.
Source I can be associated to an IR counterpart in 2MASS
with magnitudes J=10.267 ± 0.023, H=9.542 ± 0.025 and
K=9.305± 0.025. An optical counterpart can also be found with a
B1-band magnitude of 15.29 ± 1. Based on the optical/IR colours
and the thermal X-ray spectrum, we conclude that this object is
most likely a foreground star of spectral type K or M.
3.6 CXOU J184505.3–030105 (Source M)
Source M, positionally coincident with a 2MASS object with mag-
nitudes of J=13.8, H=12.6 and K=13.1, can be likely associated to
a foreground late type star. Its combined (pn+MOS of both obser-
vations) X-ray spectrum (218 net counts in the 0.3–10 keV band)
is poorly constrained but can be well modelled (χ2ν < 1) with an
APEC component. The best fit parameters are NH = (5.7+6−3)×1022
cm−2, kT= 1.9+4−1 keV and a 0.3–10 keV absorbed flux of (1.6 ±
0.5)× 10−14 erg cm−2 s−1
3.7 CXOU J184501.7–030108 (Source K)
Also source K can be associated to an IR source of the 2MASS cat-
alogue with magnitudes in J, H and K bands of 14.745 ± 0.057,
12.779± 0.042 and 11.947± 0.035, respectively. No counterparts
are reported in optical catalogues. The two XMM-Newton obser-
vations yielded ∼300 net counts and its X-ray spectrum can be
well described with a single blackbody (χ2/dof = 7.09/7) while
a powerlaw or an APEC model are statistically worse. We found
NH < 1.5 × 1021 cm−2, kT= 0.9+0.2−0.1 keV and a 0.3–10 keV ab-
sorbed flux of (1.3±0.4)×10−14 erg cm−2 s−1. Also in this case,
a possible association to a foreground late type star is likely.
3.8 CXOU J184449.8–030015 (Source A)
Source A has an IR counterpart in the 2MASS catalogue with mag-
nitudes in J, H and K bands of 14.296 ± 0.037, 13.472 ± 0.037
and 13.06 ± 1, respectively. An optical counterpart is also associ-
ated to the X-ray source, with magnitudes in R1, B1 and I bands
of 14.6 ± 1, 19.6 ± 1 and 15.25 ± 1, respectively. The combined
source X-ray spectrum (∼200 total net counts) could be well fitted
with a blackbody or an APEC model. In the latter case, we found a
NH = (8+12−6 ) × 1021 cm−2, kT= 3.8+3.7−2.3 keV and a 0.3–10 keV
absorbed flux of (1.2 ± 0.6) × 10−14 erg cm−2 s−1. Because of
its spectral properties and IR/optical emission, the source may be
associated to a late type star.
© 2015 RAS, MNRAS 000, 1–7
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Figure 6. Absorbed 2–10 keV light curve of AX J184453–025640. The
ASCA, BeppoSAX and 2003 Chandra fluxes are taken from Tam et al.
(2006). The BeppoSAX and ASCA fluxes might be overestimated due to
the presence of other unresolved sources.
4 DISCUSSION AND CONCLUSIONS
After more than 20 years since its discovery, the nature of the pul-
sating X-ray source AX J1845–0258 is still unknown: it could be
either a transient magnetar or a transient accreting X-ray binary
containing a neutron star or a white dwarf. All the X-ray obser-
vations carried out after the 1993 discovery revealed only fainter
sources, implying a variability of at least one order of magnitude,
but none of them could be safely associated with AX J1845–0258
since the pulsations at 7s were never detected again.
The brightest of these sources, AX J184453–025640, remains
a good candidate for being the pulsar counterpart. The location at
the center of the supernova remnant G29.6+0.1, the lack of a bright
optical/IR counterpart, and the long term light curve (see Fig. 6)
strongly support the interpretation in terms of a transient magnetar.
Our new upper limit on the pulsed fraction in AX J184453–025640
is incompatible with the strong modulation observed in AX J1845–
0258. However, magnetars often show changes in their pulse profile
when they evolve from an outburst toward quiescence, and some of
them have pulsed fractions comparable with our upper limits (for
example SGR 1806–20; e.g. Mereghetti et al. 2005c,Woods et al.
2007). The nearly constant flux that the source has maintained for
almost 16–17 years (∼ 2.5 × 10−13 erg cm−2 s−1, Fig. 6) corre-
sponds to an average luminosity of 3 × 1033 (d/10 kpc)2 erg s−1,
which is fully consistent with that of quiescent magnetars, while the
relatively hard spectrum is the only characteristic of AX J184453–
025640 that disfavours this interpretation. In fact, this spectrum is
harder than that typically observed in magnetars, especially when
they are in a quiescent state, and it is also harder than that measured
for AX J1845–0258 in 1993.
Of course, it is also possible that AX J184453–025640 is
a source totally unrelated to the pulsar. Its presence could have
been easily missed in the 1993 ASCA data dominated by the much
brighter X-ray pulsar. Besides AX J184453–025640, the Chan-
dra and XMM-Newton data reported here show the presence of
several faint X-ray sources. Many of them, with soft X-ray spec-
tra and optical/IR counterparts, may be associated to foreground
stars and are most likely not associated to AX J1845–0258. Only
two of these sources were previously reported in the literature
(CXOU J184507.2–025657 and CXOU J184509.8–025714; Tam
et al. 2006). Amongst the other newly reported objects, we note
that the sources H, J, and Q are not associated to any optical/IR
counterpart.
Source H (CXOU J184457.5–025823), being the second
brightest in the error region after AX J184453–025640, is partic-
ularly interesting. The lack of a bright optical/IR counterpart, to-
gether with a hard and highly absorbed spectrum, indicate that this
source is unlikely to be a normal field star. On the other hand, its
absorption is smaller than that of AX J184453–025640 (and of the
pulsar seen in 1993) suggesting that source H is not a background
AGN. Associating this source with the pulsar implies a variability
of at least a factor of 60, still fully compatible with the variability
seen in transient magnetars, but we note that source H lies outside
the SNR.
We finally note that, although none of the X-ray sources re-
ported here has optical/IR counterparts compatible with a high
mass X-ray binary, the possibility that AX J1845–0258 is a neu-
tron star or white dwarf accreting from a low mass companion can
not be excluded.
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